The social complexity hypothesis asserts that animals living in large social groups should display enhanced cognitive abilities along predictable dimensions. To test this concept, we compared highly social pinyon jays, Gymnorhinus cyanocephalus, with relatively nonsocial western scrub-jays, Aphelocoma californica, on two complex cognitive tasks relevant to the ability to track and assess social relationships. Pinyon jays learned to track multiple dyadic relationships more rapidly and more accurately than scrub-jays and appeared to display a more robust and accurate mechanism of transitive inference. These results provide a clear demonstration of the association between social complexity and cognition in animals. 
The social complexity hypothesis asserts that animals living in large social groups should display enhanced cognitive abilities along predictable dimensions. To test this concept, we compared highly social pinyon jays, Gymnorhinus cyanocephalus, with relatively nonsocial western scrub-jays, Aphelocoma californica, on two complex cognitive tasks relevant to the ability to track and assess social relationships. Pinyon jays learned to track multiple dyadic relationships more rapidly and more accurately than scrub-jays and appeared to display a more robust and accurate mechanism of transitive inference. These results provide a clear demonstration of the association between social complexity and cognition in animals. Animals that live in large, stable social groups face substantial cognitive demands. They must recognize other individuals in their group, continuously track the position, social behaviour and foraging success of other individuals, classify group members by age, sex, genetic relationship, reproductive status and dominance rank, and update this information as circumstances change (Cheney & Seyfarth 1990) . Given these demands, it has been hypothesized that highly social animals should show commensurate increases in cognitive abilities related to social living (Kummer et al. 1997) . Indeed, social complexity may have provided the primary selective impetus for the evolution of intelligence in primates (Jolly 1966; Humphrey 1976; Byrne & Whiten 1988) .
The primary literature addressing this hypothesis has focused on data from field studies of Old World primates, constructing evolutionary accounts of the functional significance of their cognitive abilities (reviewed in Byrne & Whiten 1997) . But these studies provide little in the way of direct tests of the evolutionary hypothesis, largely because comparable data from species differing in sociality are difficult to obtain with field methodologies. There have also been very extensive experimental studies on the cognitive capabilities of animals (reviewed in Shettleworth 1998). But for the most part, the tasks used have not been designed with regard to the cognitive demands of social complexity, and the species studied have not been selected with sociality in mind. As a result, the social complexity hypothesis remains relatively untested.
One promising approach to testing the social complexity hypothesis is to use controlled experimental techniques to compare cognitive abilities in closely related species that differ strongly in their social organization (Endler 1986; Kamil 1988 ). These need not be primates: if the hypothesis is correct, enhanced cognitive abilities should be apparent in any highly social vertebrate (Balda et al. 1996; Holekamp et al. 1999) . In this paper, we present the first explicit comparative test of the social complexity hypothesis conducted under well-controlled, experimental conditions, using two closely related species of birds with contrasting degrees of sociality.
Pinyon jays, Gymnorhinus cyanocephalus, are probably the most highly social North American corvids, living in stable groups of 50-500 individuals, foraging as a permanent flock and breeding colonially (Marzluff & Balda 1992) . In contrast, the typical social unit of closely related western scrub-jays, Aphelocoma californica, is a pair of birds and their young of the year (Madge & Burn 1994) . Although pinyon jays are more dependent on stored food during winter, the two species are quite comparable in most other aspects of their biology. They are sympatric over large parts of Arizona and Colorado, U.S.A., using similar resources (Madge & Burn 1994) , and Aphelocoma and Gymnorhinus appear to be the most closely related of the six corvid genera endemic to the New World (Monteros & Cracraft 1997) .
The social complexity hypothesis predicts that despite the close degree of relatedness and substantial ecological similarities between these species, the differing demands
